SUMO modification regulates the transcriptional activity of MAML1.
The Mastermindlike (MAML) family, comprising human MAML1, MAML2, and MAML3, are transcriptional regulators in Notch signaling. MAML proteins contain two consensus sites for SUMOylation at Lysine217 and Lysine299 that are conserved in humans, mice, and Xenopus. In this report, we show that MAML1 is SUMOylated at both sites. The E2-conjugating enzyme UBC9 is essential for MAML1 SUMOylation, and the E3 ligase PIAS1 stimulates this activity. Mutation of the lysines abolishes SUMOylation of MAML1 and strongly increases MAML1-activated transcription in cell culture assays. The protease SENP1 reverses SUMOylation of MAML1 and potentiates the transcription factor activity of MAML1. Furthermore, SUMOylation enhances MAML1 interaction with HDAC7, which decreases MAML1 transcriptional activity. Taken together, our data indicate that SUMOylation of MAML1 is a mechanism for repressing MAML1 activity by influencing its interaction with HDAC7.